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vABSTRACT
New paradigm has been engineered to exhibit reverse electromagnetic
properties. Novel composite and micro-structured materials (metamaterials) have
been designed to control electromagnetic radiation. Such substances have been called
as Left Handed Material (LHM) with simultaneous negative or positive permittivity,
permeability and refractive index or mixed positive and negative. This engineered
paradigm was be used to implement the proposed antenna. The proposed frequency
reconfigurable metamaterial antenna is a coplanar waveguide (CPW)-fed matamaterial
antenna using an epsilon negative transmission line. The resonance frequencies are
reconfigured and also reconfiguration from narrow to wideband was also implemented.
The reflections coefficient, bandwidth and surface current of the designed antenna were
studied and analyzed. The antenna configuration consist of a signal patch, coplanar
ground planes, microstip lines (switches) for varying or selecting frequencies. The
switches connect the signal patch with the coplanar ground plane to realize increase
in inductance LL, which is proportional to the length of the patch, where the switch
is located. Since it is very difficult to realize large inductance in microstip lines,
a coplanar waveguide was used. The shunt capacitor CR, is obtained from the
coupling between the signal patch. Reconfigurability functionality was realized with
the help of switches (microstrip lines) incorporated into the antenna. The narrow
to wideband configuration is realized by selecting various combinations of those
switches. A measured radiation efficiency of more than 70% and gain greater than
1dB was obtained for the narrowband configuration. On the other hand, a measured
radiation efficiency of more than 80% and gain greater than 1dB was obtained for the
wideband configuration. Computer Simulation Technology (CST) microwave studio
was employed as the simulation tool and measurement of the result were obtained via
Vector network analyser (VNA).
vi
ABSTRAK
Paradigma baru telah untuk mempamerkan sifat-sifat elektromagnet balikan.
Komposit novel dan bahan bahan mikro-struktur tela dirancang utuk mengawal
sinaran elektromagnet. Bahan bahan tersebut telah dipanggil sebagai metabahan
tangan kiri (LHM) dengan ketelusan negatif atau positif serantak, keboleh telapan
dan indeks pembiasain atau positif dan negatif campuran. Paradigma teraka
bentuk ini telah digunakan untuk melaksanakan ialah antena metabahan frekuensi
boleh konfigurasi semula yang dicadangkan ialah antena metabahan sesatah pandu
gelombang (CPW) menggunakan garis transmisi negatif epsilon. Frekuensi gema
dikonfigurasi semula dari sempit ke jalur lebar. Pantulan pekali, lebar jalur dan
arus permukaan antena yang dirangcang telah diteliti dan diabalisis. Konfigurasi
antena terdiri daripada isyarat tampal, satah bumi sesatah dan garis mikrojalur (suis)
untuk membezakan atau memilih frekuensi. Suis menghubungkan antara isyarat
tampal dengan satah bumi sesatah untuk merealisasikan peningkatan dalam aruhan
LL, yang berkadar kepada panjang tampal, dimana suis ditempatkan. Oleh sebab sukur
untuk merealisasikan aruhan besar dalam garis mikrojalur, pandu gelombang sesatah
ttelah digunakan. Kapasitor pengalih CR, diperoleh daripada pengganding di antara
isyarat tampal. Fungsi kebolehkonfigurasi telah direalisasi dangan bantuan suis-suis
(garis mikrojalur), digabungkan ke dalam antena. Pengkonfigurasian sempit ke jalur
lebar direalisasi dengan memilih pelbagai kombinasi suis-suis tersebut. Kecekapan
pengukuran sinaram melenihi 70% dan gandaan melebihi 1dB telah diperoleh untuk
konfigurasi jalur sempit. Pada masa yang sama, kecekapan pengukuran sinaran
melebihi 80% dan gandaan melebihi 1dB telah diperoleh untuk konfigurasi jalur
lebar. Gelombang mikro teknologi simulasi computer (CST) telah digunakan sebagai
peralatan simulasi dan dapatan pengukuran telah diperoleh melalui penganalisis
jaringan vector (VNA).
